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1.0 NOAA/ATDD Organization:

1.01 Organization Chart:

Rayford P. Hosker
Director
NOAA/ATDD

(423) 576-1248

    Timothy L. Crawford              Carmen J. Nappo
     Branch Chief                   Branch Chief

Air-Surface Exchange Branch          Modelling Branch
     (423) 576-0452                  (423) 576-1252

   Edward J. Dumas, Jr
    Computer Progammer
      Research Pilot
      (423) 576-3500

1.0 Address:

     Edward J. Dumas, Jr
     Atmospheric Turbulence and Diffusion Division
     National Oceanic and Atmospheric Administration
     456 S. Illinois Ave
     Oak Ridge, TN 37831-2456

     (423) 576-3500 Voice
     (423) 576-1327 Fax
     dumas@atdd.noaa.gov   e-mail



2.0 Pilots Authorized to Fly Under this Operations Manual:

    1. Edward J. Dumas, Jr
       - FAA Commercial Pilot Certificate #308682925 for 

   airplanes single engine land.
       - FAA Instrument Rating for airplanes.
       - Medical Certificate Class 2 valid to 04/01/1999.



3.0 Aircraft to be Used for SGP97:

The aircraft to be used under this Operations Manual is an experimental Long-
EZ, US registration number: N3R.  It is registered in the United States as an
experimental aircraft owned by Timothy L. Crawford, 155 Whipporwill, Oak
Ridge, TN 37831.
Provision to operate the Long-EZ for government research is provided by letter
in Attachment 2.



4.0 Operations Manual Distribution and Revision:

This operations manual is provided as part of the required low flying waiver
application (waiver to FAR 91.119(c)) to cover NOAA Long-EZ participation in
the Southern Great Plains Experiment during the period 16 June to 22 July
1997.  Two copies are provided for Oklahoma City Flight Standards District
Office (FSDO) approval.  Due to the short validity period for this operations
manual/waiver request, revisions are not planned.  However, if unforeseen
circumstances necessitate revisions, they will first be brought to the
attention of the Oklahoma City FSDO for approval.

 



5.0 SGP97 Background:

The primary objective of the 1997 Southern Great Plains Experiment (the
general operating area is shown in Attachment 1) is to study the effects of
soil moisture on the characteristics of the atmospheric boundary layer, and to
develop techniques to measure soil moisture distribution by remote sensing
satellites.  During the experiment moisture will be measured directly at a
number of surface stations (ground sites) in the operations area, from
aircraft at low altitudes using direct measurement techniques, from aircraft
at higher altitudes using remote sensing equipment, and from satellites.  The
role of the NOAA Long-EZ will be to make low altitude measurements of the
exchange of energy and trace gases (CO2 and water vapor) between the vegetated
surface and the atmospheric boundary layer above it.

5.01 Long-EZ Flight Plan Types:

Daily, the NOAA Long-EZ will fly tracks picked from the list given in section
6.0, below.  Specific track selection will be based on ground site, aircraft,
and satellite data.  In general, there will be three types of flight plans
(all day VFR) for the NOAA Long-EZ during the period of this experiment.  The
three flight plan types are as follows:

1. Short tracks 15 to 20 nm long, flown at various altitudes from as low as
100 feet above the surfaced up to the top of the boundary layer (could be as
high as 5000' above ground level).  These tracks will be used to examine
specific vegetation and soil moisture types.

2. Regional tracks approximately 60 nm long.  These tracks will be flown at
altitudes as in 1 above.  Note that due to the longer line lengths, minimum
altitudes for certain portions of these tracks may have to be raised to 500'
AGL, or short deviation from the straight line track may be required, in order
to maintain at least 500' clearance from obstructions.

3. Intercomparisons with ground based observation sites.  In the operations
area there are a number of ground observation sites which will make point
measurements at ground level of moisture and, occasionally, gaseous and heat
fluxes.  Intercomparisons of data from the NOAA Long-EZ sensors and ground
sites (flight plans 1 and 2 above).  These intercomparisons will require that
the NOAA Long-EZ fly short tracks close to the ground sites, approximately 1.5
km long, at 50 to 100 feet AGL, centered on these ground sites.



6.0 Area of Operations:

For the period of the SGP97 experiment the NOAA Long-EZ will operate out of
the Oklahoma Executive Jet Charter at the Will Rogers World Airport in
Oklahoma City.  The area of operations for the experiment is shown in
Attachment 1.  In general, data collection flights will take place in a north-
south corridor passing to the west side of Oklahoma City.  The flight tracks
described below were overflown in May, 1997 at ~1000 ft AGL to make sure that
conflicts with sensitive areas, buildings, and as much as possible main road
crossings, were eliminated.

6.01 Data Collection Tracks:

Waypoint/Position General Area Track Length Comments

AS to AN (Enid area)
35 42.5N 36 39.5N 58.5 nm - 4 powerline crossings on this track
97 53.0W 97 36.7W - divert to the east around Fairmont

which lies ~19nm south of AN
- Call Vance Approach prior to entering
their area on 121.3
- 3 or 4 200 to 300 foot towers within
2 to 5 nm of track, closest about 2 nm
east along the divided highway running
EW into Enid

BS to BN (Enid area)
35 42.5N 36 39.5N 58.5 nm - large tower (420 ft high) at 35 59.0N
97 46.0W 97 29.7W 97 41.0W

- divert around gas processing plant
5.3 nm north of BS
- 5 powerline crossings on this track
- divert track to the west as you near
a private airport located just west of 
the town of Covington
- Call Vance Approach prior to entering
their area

CS to CN (NE of Enid)
36 25.0N 36 40.3N 15.3 nm - this track comes close to the ARM
97 29.0W 97 29.0W ground site, it should be flown

displaced ~1/2 nm east or west
the site in order to stay downwind
- 2 powerline crossings along southern
half of track
- Call Vance App. Before entering area



Waypoint/Position General Area Track Length Comments

DW to DE (SE of Enid)
36 12.6N 36 12.6N 16.5 nm - track is a bit hilly at the east end
97 47.0W 97 26.5W - almost all inside Vance Control area

- call Vance prior to entering
- crosses a powerline near west end

EW to EE (SE of Kingfisher)
35 46.0N 35 46.0N 15.7 nm - a number of horse farms along this
97 52.3W 97 33.0W line, stay clear of horses, may have to

abandon this line because of the
livestock – consider a sensitive area

ES to EN (Kingfisher area)
35 45.0N 36 02.0N 17.0 nm - line runs north-south between two
97 52.3W 97 51.7W roads

- a few homes near the north end
- 220 foot tower about 2 nm north of
EN
- north end is in Vance control area,
so call prior to entering

FS to FN (NW of Chickasha)
35 07.8N 35 24.0N 16.2 nm - terrain rises in the north half of the 
98 05.0W 98 05.0W track – holly with some forest

- track runs parallel to a powerline
(powerline is about a mile to the west
of this track).

FW to FE (NW of Chickasha)
35 09.0N 35 16.0N 15.6 nm - 200 to 300 foot high towers in the  
98 17.0W 98 00.0W turning areas at each end of this track

GW to GE (Washita area)
34 50.0N 34 57.2N 13.4 nm - track over mostly winter wheat
98 15.7W 98 02.0W - powerline near the south west end

of the line and also in the turning area
just off the southwest end, another
2 powerlines about 1/3 the way along
the line from the sw end
- track about ½ inside Washita MOA
- 420 foot tower near GE

GS to GN (Washita area)
34 42.0N 34 58.6N 1741m - 390 foot tower about one mile west
98 02.0W 98 57.7W of the south end (GS)

- 290 foot tower to east side of track
at about the mid point
- powerline crossing near the mid point
of the line



Waypoint/Position General Area Track Length Comments

RW to RE (El Reno area)
35 32.8N 35 32.8N 7.9 nm - track is north of and parallels a
98 13.0W 98 03.3W divided highway

- watch for cattle at the east end of the
track and a couple of horses near the
west end
- powerline crossing about midway
along the track

6.02 SGP97 Ground Sites:

Ground site location for the NOAA Long-EZ data intercomparisons (flight plan
3, para 5.01, above) are shown on the attached map.  Tracks for
intercomparisons will be short - approximately 5 km long, centered on the
particular ground site.  Altitudes along the tracks will be as low as 50 to
100 feet above the ground.  Track orientation will vary such that the aircraft
passes to the downwind side of the ground site to ensure that ground site data
are not contaminated by exhaust from the NOAA Long-EZ.  The aircraft will pass
within 500 feet, but no closer than 200 feet, laterally from the site or from
persons at the site.  The ground sites will not be directly overflown at less
than 500' AGL.  For the remainder of the track (other than in the immediate
vicinity of the ground site) the aircraft will maintain at least 500'
separation from all observed people, occupied vehicles, houses, structures,
and livestock.  The people at the ground sites are considered ‘participants’
in the SGP97 experiment and will be aware of and in agreement with NOAA Long-
EZ intercomparison runs prior to their commencement.  Ground site locations
are as follows:

       Ground Site                    Location
       1.ARM CART                     (About 35 nm NE of Enid)
                                       36 36.1 N    97 28.9 W

       2.El Reno Agricultural Station (3 sites west of El Reno)
                                       35 33.3 N    98 01.0 W
                                       35 34.1 N    98 03.7 W
                                       35 33.8 N    98 08.7 W

       3.Little Washita (NOAA tower)   (SW of Chickasha)
                                       34 57.6 N    97 58.4 W
 
       4.Verma Tower                   (NW of Ponca City)
                                       36 46.0 N    97 07.0 W



7.0 Flight Operations:

7.01 Weather Conditions:

Flight operations while flying sampling tracks for the SGP97 experiment will
be carried out under day VFR conditions only.

7.02 Operations in Airspace Requiring Two-Way Communications:

Authorization from the appropriate air traffic control facility (for example
Vance Approach on 121.3). In addition, wherever tracks AS-AN, BS-BN, CS-CN, or
DW-DE are to be flown, Vance AFB Operations will be advised by telephone (405)
213-7850 or FAX (405) 213-7705 at least one hour prior to entering the Vance
1A or 1B MOA.

7.03 Operations Within 500 Feet of Persons:

Operations within 500 feet but not less than 200 feet of persons is authorized
only when collecting intercomparison data at the SGP97 ground site locations
described in Section 6.0 above.  The aircraft will not be flown at altitudes
less than 500 feet over the top of persons at the site when the flight path of
the aircraft is within 200 feet laterally of the ground site.  If beyond 200
feet laterally from the site, minimum permissible altitude for the aircraft is
50 feet above ground level.  Intercomparison passes within 500 feet, but in no
case less than 200 feet, laterally will be carried out only on the downwind
side of the ground site.  In case of engine failure, the aircraft will be
steered away from the ground site such that its trajectory does not pass
within 200 feet of the ground site.

7.04 Entry/Departure Paths:

Since intercomparisons must be flown downwind of the ground site, and it is
not possible to predict what the wind direction will be at the time the
intercomparisons are to be made, entry and departure paths for the
intercomparison runs cannot be specified.  Orientation of these tracks will be
made based on conditions at the time at the particular ground site. 
Guidelines to be used in choosing the entry and departure paths for
intercomparison tracks are as follows:

1. In the immediate vicinity of the ground site the requirements of 7.03,
above, apply;
2. Minimum altitude anywhere along the 5 km intercomparison track is 50 feet
AGL;
3. For portions of the 5 km track other than in the immediate vicinity of the
ground site, people, occupied vehicles, livestock, buildings, etc, will be
avoided by at least 500 feet;
4. Intercomparison tracks will normally be straight lines.  Turns, if required
will be kept to a minimum.  Maximum turn allowable in an intercomparison track
is 15 degrees.



7.05 Sensitive Areas:

Pilots are alerted to the fact that operations will be carried out in a
generally rural setting.  In the operations area there are, among other types,
horse, cattle, emu, and ostrich farms.  These livestock types may be very
sensitive to the close passage of aircraft such as the NOAA Long-EZ.  Pilots
must be aware of the effect the aircraft has on livestock and must adjust
passing distances accordingly to ensure that the animals are not unduly
alarmed.

7.06 Navigation:

The primary means of navigation along the flight tracks will be visual. 
However, track guidance will also be provided to the pilot via outputs from
the IImorrow/Apollo 2001 GPS installed in the NOAA Long-EZ.  The system will
provide a display of cross track error and track angle error.  The pilot’s
objective will be to keep displayed cross track errors to a minimum while
visually steering the aircraft so as to maintain safe ground clearance and,
for other than in the immediate vicinity of ground sites, at least 500 feet
lateral or vertical separation from persons, buildings, etc. on the ground.



8.0 Certification/Airworthiness:

The aircraft to be used under this Operations Manual is a Rutan Long-EZ,
certificated in the experimental category.  



9.0 Pilot Personnel Requirements:

For a person to qualify as a pilot for operation under this Operations Manual
he must:
1. Be in possession of a current US Commercial pilot certificate,
2. Have at least 500 hours pilot-in-command (PIC) logged,
3. Have at least 100 hours in the category and class of aircraft to be used,
4. Have logged at least 5 hours in the NOAA Long-EZ aircraft.

9.01 Pilot Checkout:

Prior to commencing operations below 500 feet AGL, the pilot will overfly each
track and ground site at ~1000 feet in order to become familiar with the
features along the tracks and to identify and record any significant
obstructions which may have been missed.  The pilot will have knowledge of:
1. Each track and general features in the vicinity of each ground site,
2. Aircraft performance limitations,
3. Emergency procedures,
4. Contents of this Operations Manual,
5. Terms and conditions of the waiver to FAR 91.119(c)



10.0 Accident Notification:

In case of an accident occurring as a result of operations under this
Operations Manual the procedures outlined in the NTSB Part 830 will be
followed.  Initial action will be to notify the nearest FSS regarding the
nature of the occurrence.  Detailed procedures are provided as Attachment 3.







Attachment 1

Ed Dumas
Research Pilot

Atmospheric Turbulence and Diffusion Division
National Oceanic and Atmospheric Administration

NOAA/ATDD

Oak Ridge, TN















Attachment 2

Ed Dumas
Research Pilot

Atmospheric Turbulence and Diffusion Division
National Oceanic and Atmospheric Administration

NOAA/ATDD

Oak Ridge, TN
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